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Etiological characteristics and antimicrobial resistance of Vibrio parahaemolyticus strains causing
five foodborne disease outbreaks in Shaoxing City
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Abstract: Objective To characterize the etiological characteristics, molecular epidemiology and antimicrobial
resistance of Vibrio parahaemolyticus from outbreaks cases in Shaoxing City from 2022 to 2023. Methods The Vibrio
parahaemolyticus strains were isolated from five outbreak events from 2022 to 2023. Serotyping, molecular typing, drug
resistance testing, virulence gene detection and bioinformatics analysis were performed by slide agglutination, pulsed field
gel electrophoresis (PFGE) , broth microdilution, multiple fluorescent PCR and whole genome sequencing methods.
Results The 36 strains of Vibrio parahaemolyticus were isolated from 1 leftover dinner ingredient, 2 kitchen swabs (cloth
and cutting board) and 33 clinical anal swabs associated with outbreak. These isolates comprised ten different serotypes,
with 010: K4 being the predominant one. All strains were divided into 11 band types, and the main PFGE type was S2.
Among these strains, higher rates of resistance to cefazolin (36/36), Ampicillin (9/36) , streptomycin (2/36) were found.
All strains were positive for t/h and negative for trh. The 31clinical isolates and 1 environmental isolate carried tdh gene. 4
known ST types, 2 new ST types and 23 core genome MLST (cgMLST) types were identified by sequence analysis. Thirty-
four strains carried the resistant gene, mainly bla,zy.,,- Conclusion Five foodborne disease outbreaks caused by Vibrio
parahaemolyticus were occurred in Shaoxing from 2022 to 2023. 010:K4 was the predominant serotypes of outbreaks. The
isolates were all resistant to cefazolin. There is a high homogeneity between the strains of different outbreaks, indicating
persistent sources of contamination ignored by traditional methods. It is necessary to strengthen the tracing and
epidemiological investigation of Vibrio parahaemolyticus in this region.

Key words: Food-bhorne disease; outhreaks; Vibrio parahaemolyticus; whole genome sequencing

5 B #1:2024-07-04
EERN A2 § #IEHF HAFT@HREHEE  E-mail: 453772128@qq.com



ZR LTI 5 R R R LA I R A 0 B D R R 254 O AT —— PR 2, 4%

—675—

B 1L 9K (Vibrio parahemolyticus ) f&— Fli
22 QB EE R IR , 702 AF TG T T R 2 T K BR
S P T R — R DL 1 O T
AV NS INE | ST E AN R R B VNS 8 R
PR R R R AR 4T UM R R R W e
a1 4 2 R B O Py i L el G B 7/ WS I <
64.71% (33/51) , f Jm i 2 o HUAE R % H T K™
FRAH, B a I T | R ok TR RIG T s K
30 1) 5% FH R P A 3R S U W i 24, T 52
Mg NSl 0o AR S 2022—2023 AR £ TR 5 R
R TR ey B v IR SR AT 2 100 B
YRR OT ST, TR b RV M O TR R R ) B PR
) 3 TR, O U /0 28 B O SR 1 R A SRR A
A

1 #MB5F*
L1 BRI

36 R A ML PE IR 5 B A 2022—2023 4R 28 2%
A X AR 5 RIS R A F 1, b 1 8k
I3 H A OGN, 2 BR T B A A OC IR IR L 33 Bk
HAH I R AT FAR A . PFGE Marker A7 18 ¥k 10
IV HO812 A1 24 S il 56 Jo 4% 1 bk K e A i ATCC
25922 WAL ERAT
1.2 BBk RE Rt 3 53 2

T bR % Hi B GB 4789, 7—2013( 1 i % 42 [
GRARUE B A A A e R L I A )
7, Bk % il VITEK-2 4 H 36 40 i 2k 1k % &
¢ (bioMérieux, ¥ [ ) HEAT | IfiL 17 2 43 AL A0 B 4 1L
PRI 2 W i i 300 & CAEF, H A ) 2547 .
1.3 FHEH %

BRI Ik 9N B 26 PR 4L DNA $R BOCR K & 3%,
T A L 422 2% TR e ) TS AR DG 8 1L 3R A
Corh) FVAS TS B 1L 28 2 P Calh ) 3 0 8 7 56 PRUAS I 4%
HE ) s o 1 B = SE I 26 % 2 B PCR R FI & Uk
B3 CERHE, YD #E17
1.4 2505

>R FH AR ok TR B A X 36 bk RIS I M K A
HEAT 25 WO 5, il A Vizion 8 ZE W 2 B4 BT AX
(Thermo 23w , 3& [¥ ) 43 A1 &Il V5 1l 1k 9 187 %o 54 45 3=
(Chloramphenicol, CHL) | 207 i B ( Trimethoprim-
sulfamethoxazole , SXT) .35 & 5 75 ( Meropenem , MEM ).
3L 1188 Ji5 ( Cefotaxime , CTX) 3k AL fth BE ( Ceftazidime ,
CAZ) .4 ¥ & (Tetracycline, TET) . % N ¥ 2
(Ciprofloxacin, CIP) & "% PE #k (Ampicillin, AMP) | &
R PH M /& B 3H (Ampicillin/Sulbactam , AMS) | 3k 7
P T (Cefoxitin, CFX) 3k LA ( Cefazolin, CFZ) (I

Hifi%lﬂﬂ(lmipenem,IMP)% 20 Pl A 2 0 BURAR JE
MR (2023 A7 [ 58 Ak Bt D0 T AR M) £
P51 B T 25 B0 0 1 4l R A 52 T AT 24 A
H e
1.5 Jhki a7 5 L UK

Z: 182023 45 [ 5 8 U8 P 9 e I T A F0)
rh R U I IR T DK e 37 B HL Uk (Pulsed field gel
electrophoresis,PFGE)$§7&§%VE%§%5E?§%?%@M;
] BioNumerics V7. 6 #{f UPGMA J7 ik #1712 3¢
ST, A 22 AV 1%, RAR(E 1%
1.6 AJEHE P KA E B2

PLUL 36 BETEFE Y DNA 2% 10 28 B 7 B4
By A BR 2 /) $E 47 lumina NovaSeq Ml )3 . XF 3K 15
18 J5L 0 H5OHRE AT O DA A 5 R 1 i PR 2 R AT
R BT, U PATRIC 7E DHE IR R AT
S SEPI 11360 KA PubMLST 9 &l i 4 9K 5
BRI FE (tnad .gyrB .recA .pntA dtdS .dnaFE .pyrC)
fg g ST BUFFH1 37387 ST U1 fi ) BioNumerics V7. 6
A AT R0 B R 2H 2 67 53T 51 43 Y (core genome
MLST, cgMLST) 53§t S 3 45 i#F AL A% #4)  (cgMLST 5%
R 25 AL S B ="15 LR BUx 1) o HRHE ResFinderd. 5
PO B DR 2 X ) P IR B AR A T T
2B GEAT I

2 g7
2.1 BERRR VR B

2022—2023 4, 43 24617 4 X B AR WE I 3] 5 58
I I IR TR R ) R P G R R A OF L
e 36 BRENA AN . Hh 1 ks A4 H
OG5 B A BB SRR A, 2 R A3 0 8 L I s AT LA
MR R AAEAS 33 MRS A 33 Ak B AT TR
B[] 43 A ok L 36 Ak R MRS 43 B9 2022,
2023 WAy o 2022 A3 B 19 BR BT IX 43
B 14 bR AL 2 BB KRS, a0 A 1
45 SX202201-05) A5 1 2 (T bk 4 5 SX202211-
19) ;B X 1 A2 (F 4 3, Pk g %5 $SX202206-10),
RESH 5 bR 2023 AEILSRECH 17 Bk RORRIX 1R
(FH A 4, FHR %5 SX202301-05) , 70 85 4 5 #k 5 b
BLIX 1R (R 5, B bk 455 SX202306-17) , 43 5 H
12 #ko
2.2 I % R ) A

36 bk &I i SR A 10 ol 3 AL, 4350
01:Kut.010:K4.01:K10,02:K3,03:K6,04:Kut,
05:K17.08:K10,08: K22, Out: Kut, H: 1 010: K4
S E LG R (16/36) 51 BR 6 2 55 Bk 1l i Bk
02:K3,2 ¥ 55 43 5 Bk 17 5 5 50 08: K22 #l



B AR R
—676— CHINESE JOURNAL OF FOOD HYGIENE 20254F5 37 B4 7 M

010:K4,33 BRilfh K53 2 bR 65 8 Al i Ay, £ h 31 BRI PR 43 B R R 1 AR PR BT 43 25 bk 5 4 R 1 i v
010:K4(15/33) .01:K10(7/33) . 36 ¥k &l i 749K I TR #5417 1 B S 3 R dlhtidh-orh—, % 1 BRE
PR olh BRI HOR 40 orh FE DR, b 32 BRI T =~ 7 N I 7 RS 7 = 7 A 7 S (7 N = 7 S
Vs I TR A G B ) JE RO alh+idhirh— W21,

P 1 36 AR R I oI B A I 2 R ) SR N A A

Table 1 Serotype and virulence genes of the 36 Vibrio parahemolyticus strains
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Figure 1  Drug resistance testing of the 36 Vibrio parahemolyticus strains
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Figure 2 PFGE cluster analysis of the 36 Vibrio parahemolyticus strains
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Figure 3 Phylogenetic tree of cgMLST and distribution of drug resistance genes
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